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Following one encounter with a case of ruptured abdominal
aneurysm which was of considerable interest, it seemed desirable to
look up the hospital cases of this disease entity and to review the
literature briefly. It was very soon clear that the diagnosis of aneurysm
of the abdominal aorta was no medical frill, for more than one general
surgeon or urologist has operated only to find that an aneurysm was
present, rather than a retroperitoneal tumor or a perinephric abscess.
Although the disease is frequently, if not invariably, fatal, the confusion
caused by its various manifestations makes it desirable to know the
limitations, in order that we may attempt to distinguish it from the
other disease entities with similar signs and symptoms.
Aneurysms of the aorta, itself, are not rare, but those of the ab-
dominal aorta are infrequent to say the least, and comprise only a small
fraction of all aortic aneurysms. Osler, in 1905, stated that they were
observed only eleven times in 22,000 autopsies at Johns Hopkins
Hospital, and that the ratio of abdominal to thoracic types was 1:10.
Lucke and Rea,6 in 1921, stated the ratio as 1:5.1, and Kampmeier,4
in 1936, as 1:7.8. During the thirteen-year period from 1934 to 1947,
at St. Luke's Hospital only nine cases were clearly proved by autopsy or
operation, with a ratio of 1:3.
The age at which signs and symptoms become manifest varies
according to the etiology, but in general they are first noted during
the fifth and sixth decades. Bryant, reviewing 54 cases, states that 63
per cent were forty years of age or under, and Kampmeier notes that
68 per cent of his cases were under forty-five. Ruffin, Castleman, and
White point out that the average age at death with syphilis as the
causative agent was 46.4 years, and with arteriosclerosis 72.7 years.
Average age for the nine cases proved here was 63.
Males are far more frequently affected than are females, 88 per
cent of Kampmeier's and 90 per cent of Bryant's cases being males.
Racial distribution, however, varies with the etiological agent, as well
as with the location of the hospital where the survey is made. Scott, in
* From the Department of Medicine, St. Luke's Hospital, New York City.YALE JOURNAL OF BIOLOGY AND MEDICINE
reviewing 96 cases, noted that 64 per cent of syphilitic aneurysms oc-
curred in Negroes, 36 per cent in whites, whereas all the arteriosclerotic
aneurysms occurred in whites. In the nine cases seen here, three were
in colored and six were in white people. Serology is positive in slightly
over half the cases-58.3 per cent according to Scott and 57 per cent
according to Kampmeier-which points out a fact not recognized in
many texts, namely, that a large, if not a predominant, number are
caused by syphilis alone.
The location of the aneurysm, however, does vary somewhat ac-
cording to the cause; those of luetic origin occur most frequently in the
upper abdominal aorta, that is, above the renal arteries, and those due
to arteriosclerosis, in the lower portion, especially near the bifurcation.
Scott's figures emphasize this point, for of 43 aneurysms of the upper
portion, 95.4 per cent were luetic, and 4.6 per cent were mycotic, or
bacterial. Of 25 aneurysms of the lower portion, 60 per cent were
arteriosclerotic, 36 per cent luetic, and 4 per cent mycotic.
Of incidental interest is the fact that all cases in which the aneurysm
was proved to bemycotic in origin weresuffering from endocarditis with
alpha hemolytic streptococcus as the predominating organism.
Pathologically, the changes produced by the two diseases are rea-
sonably distinct. Syphilis causes primarily a mesarteritis with patchy
lymphocytic infiltration about the vasa vasorum as they pass through
the adventitia and media. In contrast, atherosclerosis produces gradual
hyalinization of the media, and degenerative intimal changes with
thickening and plaque formation. The syphilitic changes are moderately
rapid, producing marked scarring and early dilation, while those due to
atherosclerosis are gradual, but none the less progressive.
Blakemore points out that a frequent finding in arteriosclerotic
specimens is lengthening and torsion immediately proximal to the
aneurysm, thereby producing a water-hammer effect which he considers
responsible for a part of the aneurysmal changes.
Since the pressure within a segment of vessel varies directly with
the square root of its surface area and, to a lesser extent, with the rate of
blood flow, pressure within the aneurysm is greatly increased above the
normal, creating thereby a vicious circle of increasing pressure on a
progressively weakening vessel wall.
The eventual dilatation produced naturally results in a local altera-
tion of circulatory dynamics, which, when transmitted to the adjacent
primary branches, may produce many confusing symptoms. Vessels
branching from the aneurysmal sac may themselves become dilated or,
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in some cases, completely occluded due either to destructive changes
in the vessel itself or to occlusion by thrombus formation within the sac.
Because of the local increase in pressure within the sac, vessels
proximal to it may dilate, and those distal to it may constrict with
marked decrease in blood flow. Thus, one may see how an upper ab-
dominal aneurysm may produce renal ischemia, secondary atrophy, and
death by progressive renal failure or even massive infarction. When
aneurysms are located below the renal arteries, marked renal hyperemia
withflankpain and transienthematuria have been known to occur.
Other related changes are due to displacement or pressure by the
mass itself. The kidneys, especially the left one, are frequently displaced
laterally, occasionally with torsion of the renal pedicle. In one case in
the present series, the stomach was displaced anteriorly so far as to
cause almost complete esophageal obstruction. In several reported cases,
perforation has occurred between the aneurysm and the gastro-intestinal
tract at various levels. Most common, however, of the related changes
due to compression is erosion of the vertebral bodies. Most frequently
those of T11 and 12 and L1 and 2 are affected, presumably because of
fixation at this area caused by the diaphragmatic crura. The inter-
vertebral discs are seldom damaged to the same extent, not only because
of their avascular structure, but also because of their relatively elastic
qualities. As a result of continued compression and erosion, severe, con-
stant, boringback pain develops and is often the only subjective finding.
Now, although pain is almost always the first subjective symptom
noted by the patient, it is not invariably of this type, which introduces
thefirst, andprobably the mostconfusing, factor in accurate diagnosis of
the condition. Depending on the structures affected, it may be constant
or intermittent, dull or boring. It may be located in the epigastrium,
around the umbilicus, in the lumbar area, or in the groin. Kampmeier
found that 92 per cent of his patients noted pain as the first or pre-
dominating symptom; 32 had abdominal pain, 20 had back pain;
it was constant in 21, intermittent in 12, and in most cases where the
siteofpainvaried, the radiation was downward. Many patients state that
the pain is beating or throbbing in nature, intermittent at first and con-
stant later, occasionally becoming more severe at night. Seldom is it
more than partially relieved by opiates, but occasionally it is relieved by
position, especially flexion of the knees. Scott states that 84 per cent
had severe pain, 41 per cent complained of nocturnal exacerbation, and
30 per cent claimed relief by change in position. The onset of pain,
moreover, heralds the beginning of the end, for in Kampmeier's cases,
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61 per cent were dead in less than six months after the onset of pain,
and 88 per cent in less than one year.
The clinical findings, though less diffuse, are, as a rule, no less
confusing. Most frequent, of course, is the presence of an abdominal
mass, usually in the upper quadrants and most frequently on the left.
When definitely present, it generally manifests expansile pulsations,
occasionally with a systolic thrill or bruit. In 47 cases which were
adequately examined, Kampmeier states that a tumor was palpable in
60 per cent, being epigastric in 50 per cent, with expansile pulsations
in 80 per cent and a bruit in over half this group.
The remainder of the clinical findings are primarily dependent
on changes produced in adjacent organs by the aneurysm. As noted
above, hematuria or uremia may occur. With retroperitoneal rupture
a mass may present in the flank, occasionally with livor of the overlying
skin, simulating perinephric abscess with hemic infiltration.
Rarely it may perforate into the gastro-intestinal tract, producing
sudden exacerbation of pain, hematemesis, melena, and, after a variable
period of time, massive hemorrhage with ensuing collapse and death.
Of the recorded cases where this occurred, 5 ruptured into the stomach,
1 into the secondduodenum, 23 into the third duodenum, and 1 into the
jejunum.
By roentgenogram one may see vertebral erosion, as mentioned; this
finding being present in 60 to 70 per cent of patients who have been
x-rayed before death.
Because of the nature, location, and secondary changes thus pro-
duced by such aneurysms, the differential diagnosis is frequently most
confusing. One must constantly be mindful of the fact that, however
rare, this condition may be present and that its varied signs and sequelae
may masquerade under the guise of totally unrelated diseases. Cases
recorded in the literature illustrate only too clearly that it may be con-
fused with the following entities.
Gastric carcinoma generally produces a long history of pain, pro-
gressive weight loss, anorexia, and retention which should militate
against such a diagnosis.
Perforatedpepticulcermaybeverydifficult to differentiate, owingto
the fulminating course frequently common to both diseases, but the
history of previous ulcer symptoms together with the rapid develop-
ment of signs of septic peritonitis should be of aid.
Coronary thrombosis more often produces oppressive pain with a
thoracic component, and unless previous attacks have occurred, should
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be distinguishable by the E.K.G. changes, as well as by the presence of
a palpable mass.
Pancreatitis of the acute or chronic relapsing type may be almost
indistinguishable unless signs of a palpable aneurysm are pronounced
or an elevated serum amylase level is obtained, and the latter may not
be encountered unless drawn early in the disease.
Cholelithiasis producing epigastric pain and rigidity may be char-
acterized by a previous history of food intolerance, previous attacks,
roentgenographic evidence of calculi, and possible presence of jaundice.
Tabes dorsalis with gastric crisis except for the absence of physical
signs of aneurysm, may be quite inseparable, because of the common
etiology, unless, possibly, neurological signs seem to predominate.
Pancreatic carcinoma would more likely be characterized by the
prolonged history of intermittent pain, jaundice, and rapid emaciation.
Acute diverticulitis and acute appendicitis producing epigastric pain
are more frequently accompanied by nausea and vomiting, progress to
more or less distinct localization of pain, and produce more systemic
symptoms, such as fever and leukocytosis.
Perinephric abscess is far more prone to produce fever and leuko-
cytosis, and a history of previous renal infection or furunculosis are
among the factors having differentiating value.
Ureteral calculus more frequently produces a different radiation of
pain and is marked by spasmodic attacks, frequently with a persistent,
dull ache during the intervals. Further aid may be obtained by pyelo-
graphy or roentgenographic evidence of an opaque calculus.
Hydronephrosis may possibly be distinguished by the non-expansile
type of mass, the prolonged history, and positive evidence of dilated
ureters with prolonged emptying time.
Until recently, littlehas beengained from the therapeutic standpoint,
and so far only two procedures offer any hope of palliation or possible
cure. The first and most extensively employed method is electrocoagula-
tion. Little was gained in the early attempts and occasionally the
aneurysm was ruptured during the procedure. Blakemore,2 in 1938,
reported 10 cases, 9 of whom were measurably improved by the in-
troduction of insulated wire coils into the inner periphery of the sac.
When thrombi were successfully produced, most, if not all, of the
patients' symptoms and signs were alleviated, in a few cases for several
years.
Recently the use of polythene cellophane, employed as a foreign
body to induce a constricting fibrosis, has provided a new therapeutic
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possibility. As yet, only particular types of cellophane are capable of
inducing fibrosis, and almost all of the definitive work has been
experimental.
In order to illustrate some of the manifestations of aneurysms of the
abdominal aorta, the following three cases are presented here.
Case I A46526. A 65-year-old white male was admitted complaining of
severe pain in the back and left flank for several hours. The patient had been
shopping when he experienced the sudden onset of severe back pain, radiating
almost immediately to the left flank, following which, he became dizzy and
faint. He had been a known hypertensive for several years and had had chronic
osteomyelitis of the left leg, requiring low thigh amputation. Otherwise the
past history was essentially negative.
Physical examination revealed a moderately obese white male in obvious
shock. The skin was cold and clammy; B.P. 95/70; pulse rapid and thready with
a rate of 120. Heart sounds were barely audible, and the abdominal wall was
spastic throughout with a questionable mass on the left side. There was slight
bulging of the left flank with patchy, violaceous discoloration of the skin over
that area. Later examination showed only a palpable soft mass below the
rectus muscle on the right as an additional finding.
On admission, RBC was 4.70 with 13.2 gm. of Hgb. and a WBC of 29,200
with polymorphonuclears 89 per cent and lymphocytes 11 per cent. Urinalysis
revealed a faint trace of albumen, 3 to 5 red blood cells, and a few granular and
hyaline casts. The Mazzini test was negative. The urea N was 47.6. A few hours
later the RBC was 3.30 with 9 gm. Hgb. and the WBC was 14,300.
Roentgenograms revealed a poorly outlined soft-tissue mass over the mid
abdomen, extending to the left upper quadrant. Both psoas shadows were
obscured, and the kidneys were not visualized. Chest plate showed a distorted
heart and aorta, and a diffuse haze obscuring the entire left lung field.
The patient's course was one of rapid decline, in spite of nasal 02, shock
blocks, 500 cc. of plasma, and 1,000 cc. of whole blood, which raised his blood
pressure transiently to 150/110, following which it dropped to 75/50. No
further efforts were successful in raising the blood pressure and he became
anuric and died on the third hospital day. Clinical diagnoses were: Ruptured
abdominal aneurysm, hypertensive cardiovascular disease, and chronic
osteomyelitis.
Autopsy showed 100 cc. of fluid in each pleural cavity, bloodstained on the
left. There was marked subpleural extravasation of blood over the inferior surface
of the left lower lobe, the lower portion of the thoracic aorta, and over the entire
left diaphragm. The abdominal cavity contained 500 cc. of bloody fluid. The
abdominal aorta showed marked calcification with fatty intimal deposits. Four
centimeters above the bifurcation, there was a saccular thin-walled aneurysm,
8 x 6 x 6 cm. Section revealed a soft, pre-mortem thrombus and a perforation
2 x 3 cm. on the postero-superior wall, adjacent to the vertebrae. Retroperi-
toneally, there was extensive extravasation of blood in the left flank, surrounding
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seen to have dissected further, inferiorly into the pelvis and superiorly beneath
the peritoneum covering the pancreas, stomach, liver, and into the small bowel
mesentery.
This case serves to illustrate the rapid, fulminating course, as well as the
extensive damage produced by a rupturing aneurysm.
Case I1 A91832. A 43-year-old colored female was admitted with a chief
complaint of upper abdominal pain for 3 months and dysphagia for two weeks.
Abdominal pain first occurred intermittently in the left lower quadrant 3
months previously at which time it was relieved partially by medication. Since
then it had migrated to the left subcostal region and had become more severe in
frequency and intensity, causing nausea, but no vomiting. For two weeks the
patient had noted increasing dysphagia, with inability to swallow anything but
fluids. Throughout the present illness she felt that she had lost 15 lbs. She also
had a history of a 3+ Wassermann 11 years ago, but recent tests had been
negative.
Physical examination showed a blood pressure of 170/80, and an apical
systolic murmur. There was moderate epigastric tenderness direcdy below the
xiphoid process. Laboratory results revealed a serum amylase of 38, and a
negative Kline test on three occasions.
By x-ray there was marked narrowing of the esophagous due to extrinsic
pressure by a soft-tissue mass, causing marked anterior displacement of the
stomach. Occlusion was almost complete, for no barium passed from the blocked
esophagus into the stomach in half an hour.
Accordingly, on the sixth day a Janeway gastrostomy was performed. At
operation the upper abdominal aorta was felt as a large pulsating mass directly
behind the stomach. Postoperatively the patient did well until the seventh day,
when without prodromal symptoms of any kind there was a sudden gush of
blood through and around the gastrostomy tube, and she died almost immediately.
This case illustrates the marked latency of symptoms sometimes encountered,
as well as the bizarre secondary changes which may be produced.
Case III A110772. A 60-year-old white male was admitted complaining of
sudden, severe, sharp, right lumbar pain after straightening up. Pain had oc-
curred several hours before, and had been intermittent and controlled by aspirin.
Past history was negative except for old osteomyelitis of one hip and a diagnosis
on previous admission of interstitial cystitis.
Physical examination disclosed tenderness with spasm over the right lumbar
region, most marked just beneath the twelfth rib. There was no livor present
and no masses were palpable, except for questionable distension of the cecum
and large bowel.
Laboratory results showed: Serum amylase 48, RBC 4.30, WBC 13,650 with
polymorphonuclears 78 per cent, lymphocytes 19 per cent, and monocytes 3
per cent. Sedimentation rate was 104; the urine was negative except for several
coarse granular casts.
Roentgenograms showed lateral displacement of the right kidney and a
broadening and haziness of the right psoas shadow. The left kidney was seen to
be in normal position. Intravenous pyelograms revealed normal function, but
nothing additional. There was also a condensing osteitis with bone destruction
of T 10, 11, and 12.
447448 YALE JOURNAL OF BIOLOGY AND MEDICINE
The patient's course was gradually downhill and he ceased breathing on the
fourth hospital day. Post-mortem examination revealed 400 cc. of fresh blood
in the abdominal cavity and a mass of dotted blood in the right flank region
30 x 20 cm. Blood was also seen to have dissected subperitoneally between the
folds of the mesocolon. There was marked atherosclerosis of the aorta, and 12
cm. above the bifurcation extending into the brim of the pelvis there was
marked bulging of all the vessels caused by an aneurysm which had dissected and
ruptured at its lower portion. Microscopic sections revealed extensive athero-
sclerosis with medial scarring and necrosis. Section of the wall of the sac showed
atheromatous cysts, marked hyaline necrosis, and hemorrhages into the fibrous
tissue.
The secondary changes involving the kidneys, as well as the initial symptoms
of this case illustrate not only the variability of manifestations but the degree
to which they progress before the true diagnosis becomes clear.
In summary, the pathogenesis, manifestations, and sequelae of
aneurysms of the abdominal aorta are here presented, together with a
brief review of the literature and a presentation of three illustrative
cases. This disease entity, uncommon as it may be, is presented, not be-
cause of any outstanding opportunities for therapy, at least in the
fulminating cases, but because it is a condition frequently misdiagnosed
and confused with other diseases whose therapy and outcome are
vastly different.
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